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METHOD FOR PRODUCING COATED 
ARTICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method for producing a 

coated article, particularly, to a technique in Which the coated 
article is a planographic printing plate produced at least by 
coating in combination With subsequent drying a photosen 
sitive layer coating liquid on a Web on Which ?ne asperities 
have been formed by surface roughening, and the coating ?lm 
thickness distribution that tends to affect the sensitivity of the 
planographic printing plate is suppressed When the coated 
article is produced. 

2. Description of the Related Art 
In the production line of a planographic printing plate, 

While a Web (a continuous aluminum support sheet) is being 
conveyed along the longitudinal direction, a coating ?lm such 
as a photosensitive layer is formed on the Web surface sub 
jected to surface roughening (graining), and the coating ?lm 
is dried to produce the planographic printing plate. 

In this connection, there is a problem that a planographic 
printing plate, in particular, a multilayer CTP (computer-to 
plate) plate exhibits a nonuniform sensitivity When the ?lm 
thickness distribution of the coating ?lm layer as thin as 1 
g/m2 or less is nonuniform. This problem seriously affects the 
printing plate performance in such a Way that non-negligible 
sensitivity differences are generated even When the ?lm thick 
ness distribution is caused by the asperities on the Web surface 
created by surface roughening. This is described in more 
detail as follows. As shoWn in FIG. 5, When tWo layers, 
namely, a loWer layer 2 and an upper layer 3 are formed on an 
aluminum support 1, the thickness of the upper layer 3 is such 
that the ?lm thickness d1 of an upper layer portion 3A asso 
ciated With a protruded portion 1A of the aluminum support 1 
is of the order of 0. 1 4 pm, but the ?lm thickness d2 of an upper 
layer portion 3B associated With a recessed portion 1B of the 
aluminum support 1 comes to be of the order of 1.0 pm. 
Consequently, the printing durability comes to be poor in the 
upper layer portion 3A in Which the ?lm thickness is too thin, 
and spot defects due to the remaining coating ?lm are caused 
by the coating ?lm surviving the development treatment in the 
upper layer portion 3B in Which the ?lm thickness comes to 
be too thick. There is a draWback that the occurrence of such 
defective portions degrades the production yield. There is 
also a problem that such a nonuniform ?lm thickness neces 
sitates the coating amount to be set at an amount so as to 
exceed the appropriate ?lm thickness, resulting in an increase 
of the cost for the coating liquid. 

For the purpose of solving the above described problems, 
the present inventor has proposed a method in Which a coating 
?lm is formed along the asperities of the aluminum support by 
rapidly drying in the drying step the coating ?lm by bloWing 
air against the coating ?lm surface from an air noZZle dis 
posed perpendicularly to the traveling direction of the Web 
(Japanese Patent Application Laid-Open No. 7-89255). HoW 
ever, in the case of Japanese Patent Application Laid-Open 
No. 7-89255, high pressure air is bloWn perpendicularly 
against the coating ?lm surface; consequently, there is a prob 
lem that the surface quality of the coating ?lm surface comes 
to be degraded under the conditions that the coating ?lm is 
easy to How oWing to the ample amount of the residual solvent 
as found in the ?rst half of the drying step. 

In this connection, the present inventor has proposed, in 
Japanese Patent Application No. 2003-324462, a method in 
Which the coating ?lm is rapidly dried in the drying step by 
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2 
bloWing dry air along the direction parallel to the coating ?lm 
surface in such a Way that the surface quality is not degraded, 
and consequently, the coating ?lm is formed along the asperi 
ties of the aluminum support. 

SUMMARY OF THE INVENTION 

In any of Japanese Patent Application Laid-Open No. 
7-89255 and Japanese Patent Application No. 2003-324462, 
the leveling effect of the coating liquid at the time of drying is 
suppressed by rapidly drying through varying the drying con 
ditions including the bloWing method of hot air, and the 
coating ?lm is thereby formed along the asperities of the 
aluminum support; hoWever, there is a problem that the dry 
ing can hardly be controlled depending on the composition 
differences due to the types of the coating liquids and depend 
ing on the conditions involving the line speed of the coating/ 
drying line. Additionally, in the case of an existing drying 
unit, it comes to be necessary to modify devices such as the air 
noZZle for bloWing hot air to result in increase in cost. 
The technique that makes small the ?lm thickness distri 

bution of the coating ?lm by forming the coating ?lm along 
the asperities of the support is also a technique that can be 
applied not only to the planographic printing plate but to 
general coated articles. 
The present invention has been achieved in vieW of these 

circumstances. Thus, the present invention takes as its object 
the provision of a method for producing a coated article Which 
method can form a coating ?lm along the asperities on the 
Web surface, and accordingly can make small the ?lm thick 
ness distribution of the coating ?lm, for example, in such a 
Way that When the method is applied to a planographic print 
ing plate, the method can suppress the coating ?lm thickness 
distribution tending to affect the sensitivity of the printing 
plate. 
A description of the present invention may be made With 

reference to a plano graphic printing plate taken as an example 
as folloWs: immediately after coating of a coating liquid on a 
Web, the coating ?lm tends to be formed along the asperities 
of the Web surface subjected to surface roughening. HoWever, 
because the thickness of the coating ?lm is markedly larger 
than the asperities (usually, of the order of 0.2 to 0.4 pm) of 
the Web surface, the leveling effect of the coating liquid is 
caused by properties such as the surface tension of the coating 
liquid. Consequently, the ?lm thickness of each of the coating 
?lm portions associated With the protruded portions of the 
Web surface becomes small and the ?lm thickness of each of 
the coating ?lm portions associated With the recessed por 
tions of the Web surface becomes large, so that the ?lm thick 
ness distribution is created in the coating ?lm to degrade the 
sensitivity of the planographic printing plate. 

Accordingly, the present inventor has made an diligent 
investigation on the possibility that a coating ?lm is formed 
along the asperities on the Web surface subjected to surface 
roughening by designing a coating liquid having such liquid 
physical properties that the coating in the coating step is free 
from trouble and the leveling effect hardly occurs in the 
drying step. Consequently, there has been obtained a ?nding 
that the above described object can be achieved by using a 
coating liquid that satis?es the folloWing three liquid physical 
property conditions: the relation betWeen the solid content 
concentration in the coating liquid to increase in the drying 
step and the shear viscosity under the conditions of loW shear 
rate (the shear rate of 103 sec“1 or less); the value obtained 
through dividing by the average viscosity the increase coef 
?cient (?rst differential coe?icient) of the increase rate of the 
shear viscosity relative to the increase rate of the solid content 
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concentration of the coating liquid is 0.15 or more; and the 
second differential coef?cient obtained by further differenti 
ating the increase coef?cient takes a positive value. The 
present invention has been perfected on the basis of such a 
?nding. 

For the purpose of achieving the above described object, a 
?rst aspect of the present invention is a method for producing 
a coated article comprising the steps of: applying a coating 
liquid to a surface of a belt-like Web having ?ne asperities on 
the surface thereof to form a coating ?lm While the Web is 
being continuously conveyed; and drying the coating ?lm, 
Wherein the coating liquid satis?es the folloWing liquidphysi 
cal property conditions, (A) in the drying process after the 
solid content concentration in the coating liquid is increased 
to 15% by mass or more by drying the coating ?lm in the 
drying step, or in the drying process after the start of drying in 
case of the solid content concentration in the coating liquid is 
15% by mass or more at the time of coating, (B) the shear 
viscosity of the coating liquidbecomes 5 mPas or more for the 
shear rate of 103 sec“1 or less, (C) the value obtained through 
dividing by the average viscosity the ?rst differential coef? 
cient, namely, the increase coef?cient of the increase rate of 
the shear viscosity relative to the increase rate of the solid 
content concentration is 0.15 or more, and (D) the second 
differential coef?cient, namely, an additional increase coef 
?cient of the increase coef?cient relative to the solid content 
concentration is positive. 

The occurrence probability of the leveling effect of the 
coating ?lm in the drying step is inversely proportional to the 
viscosity of the coating liquid; the larger is the increase rate of 
the shear viscosity of the coating liquid relative to the increase 
rate of the solid content concentration in the coating liquid, 
the more rapidly the viscosity of the coating liquid can be 
increased in the initial drying stage (before the leveling effect 
occurs), and the leveling effect can thereby be suppressed. 

Accordingly, When a coating liquid satisfying all the liquid 
physical property conditions (A), (B), (C) and (D) according 
to the ?rst aspect of the present invention is applied to the 
belt-like Web having the surface subjected to surface rough 
ening and the coating ?lm thus obtained is dried in the drying 
step, the leveling effect can be suppressed, so that the coating 
?lm can be formed along the asperities of the Web surface. 
Consequently, the ?lm thickness distribution of the coating 
?lm can be made small. Therefore, When the thus obtained 
coated article is applied to the planographic printing plate, the 
sensitivity of the plate can be improved. 
A second aspect of the present invention is the method for 

producing a coated article according to the ?rst aspect, 
Wherein the coated article is a planographic printing plate 
produced at least by coating in combination With subsequent 
drying a photosensitive layer coating liquid satisfying the 
liquid physical property conditions (A), (B), (C) and (D) on a 
Web having the ?ne asperities formed on the surface thereof 
by surface roughening. 

The present invention is particularly effective When the 
coated article is a planographic printing plate, and thus the 
sensitivity of the planographic printing plate can be 
improved. 
As described above, the method for producing a coated 

article according to the present invention makes it possible to 
form a coating ?lm along the asperities of a Web surface, so 
that the ?lm thickness distribution of the coating ?lm can be 
made small. Accordingly, application of the present invention 
to the production of a planographic printing plate makes it 
possible, Without necessitating modi?cation of the drying 
unit or use of a speci?c apparatus, to suppress the thickness 
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4 
distribution of the coating ?lm Which distribution tends to 
affect the sensitivity of the planographic printing plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a con?guration of the production line of a 
planographic printing plate to Which the present invention is 
applied; 

FIG. 2 is a schematic vieW illustrating the coating/drying 
line in Which a photosensitive layer coating liquid and an 
overcoat layer coating liquid are applied so as to form tWo 
layers; 

FIG. 3 is a graph shoWing the relation betWeen the solid 
content concentration and the shear viscosity, in a drying step, 
of a coating liquid satisfying the liquid physical property 
conditions of the present invention; 

FIG. 4 is a schematic diagram illustrating a parallel ?oW 
drying unit in a rapid drying unit; and 

FIG. 5 is a schematic diagram illustrating the ?lm thickness 
distribution as observed When a coating liquid is applied to a 
belt-like Web having ?ne asperities on the surface thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment for the method for producing a 
coated article according to the present invention Will be 
described in detail beloW With reference to the accompanying 
draWings. 

FIG. 1 shoWs an example of the production line of a plano 
graphic printing plate to Which the method for producing a 
coated article of the present invention is particularly effec 
tively applied. Here, it should be noted that although descrip 
tion Will be made in the present embodiment With reference 
to, as an example, the production of a planographic printing 
plate, the present invention can be applied to any coated 
article that requires that the coating be made on a Web having 
?ne asperities so as for the ?lm thickness distribution of the 
coating ?lm to be suppressed. 
As shoWn in FIG. 1, in a feeder 12 installed in a production 

line 10 of a planographic printing plate, a long sheet Web 14 
Wound in a roll is set. The Web 14 having been continuously 
fed from this feeder 12 is subjected to surface roughening in 
a brush graining step 16, an etching step 18, an electrolytic 
graining step 20 and an anodiZing step 22. A photosensitive 
layer is formed on the surface of the Web 14 subjected to 
surface roughening in a photosensitive layer coating/drying 
step 24, and thereafter, an overcoat layer for preventing dam 
age is formed over the photosensitive layer in an overcoat 
layer coating/drying step 26. Consequently, a printing plate 
material 14A for the planographic printing plate is produced, 
and the printing plate material 14A is once Wound by a Winder 
28. Here, it is to be added that an undercoat layer may be 
formed betWeen the Web 14 and the photosensitive layer. For 
the purpose of preventing the elution of aluminum at the time 
of development, a backcoat layer may be formed on the back 
side (the side opposite to the side on Which the photosensitive 
layer is coated) of the Web 14. 

In the above described production line 10 of a planographic 
printing plate, the present invention is applied to the photo 
sensitive layer coating/drying step 24 and the overcoat layer 
coating/drying step 26. 

Speci?cally, as shoWn in FIG. 2, a ?rst coater 30 applies a 
photosensitive layer coating liquid to the surface of the Web 
14 having been subjected to surface roughening. As such a 
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photosensitive layer coating liquid, a coating liquid designed 
so as to satisfy the following four liquid physical property 
conditions is used: 

(A) In the drying process after the solid content concentra 
tion in the coating liquid is increased to 15% by mass or more 
by drying the coating ?lm in the drying step, or in the drying 
process after the start of drying in case of the solid content 
concentration in the coating liquid is 15% by mass or more at 
the time of coating; 

(B) the shear viscosity of the coating liquid becomes 5 
mPas or more for the shear rate of 103 sec_l; 

(C) the value obtained through dividing by the average 
viscosity the ?rst differential coef?cient, namely, the increase 
coe?icient of the increase rate of the shear viscosity relative to 
the increase rate of the solid content concentration is 0.15 or 

more; and 

(D) the second differential coef?cient, namely, an addi 
tional increase coe?icient of the increase coef?cient relative 
to the solid content concentration is positive. Here, the mean 
ing of that in case of the solid content concentration in the 
coating liquid is 15% by mass or more at the time of coating 
includes the case that the solid content concentration in the 
coating liquid is adjusted 15% by mass or more. 

FIG. 3 is a schematic graph shoWing an example of the 
relation betWeen the solid content concentration and the shear 
viscosity of the photosensitive layer coating liquid of the 
present invention satisfying the above described four condi 
tions: (A); (B); (C); and (D), under the shear rate condition 
that the shear rate is 103 sec'1 or less. Speci?cally, the solid 
content concentration in the photosensitive layer coating liq 
uid dependent on drying or the drying time is taken along the 
abscissa and the shear viscosity of the photosensitive layer 
coating liquid is taken along the ordinate; accordingly, in the 
coating liquid of the present invention in FIG. 3 as described 
in the above (A) and (B), the shear viscosity of the photosen 
sitive layer coating liquid can be represented as a quadratic 
curve in Which the shear viscosity steeply increases beyond 5 
mPas, in the drying process after the solid content concentra 
tion in the photosensitive layer coating liquid has been 
increased to be 15% by mass or more (in case of the solid 
content concentration in the coating liquid is 15% by mass or 
more at the time of coating, in other Words, namely, at the time 
of starting the drying if the initial concentration before drying 
is 15% by mass or more). As described in the above (C) and 
(D), the steep increase rate of the shear viscosity is de?ned as 
the condition that the slope of the tangent of the quadratic 
curve divided by the viscosity averaged over the interval 
concerned gives a value of 0.15 or more to be positive. The 
photosensitive layer coating liquid in the present invention 
satisfying such liquid physical property conditions as 
described above can secure the suf?ciently loW shear viscos 
ity to be free from troubles in the coating step, and can 
increase the shear viscosity up to such a viscosity that hardly 
alloWs the leveling effect of the coating liquid to occur When 
the solid content concentration is increased by the solvent 
evaporation in the drying step. Moreover, in certain methods 
of the coating, the photosensitive layer coating liquid can be 
applied in the solid content concentration increased to 15% 
by mass or more. 

On the contrary, in the case of a coating liquid having such 
liquid physical properties that the increase rate of the shear 
viscosity is small relative to the increase rate of the solid 
content concentration as in Comparative Example 1 shoWn in 
FIG. 3, the leveling effect outstrips the resistance due to the 
viscosity in the liquid concentrations of 15% by mass or more 
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6 
for Which concentrations the shape of the coating ?lm is 
determined, so that the leveling of the coating liquid comes to 
be completed. 
As shoWn in FIG. 2, the photosensitive layer coating liquid 

having such liquid physical properties as described above is 
applied to the Web 14, and thereafter conveyed to a ?rst drying 
Zone 44 to be dried therein. 

The ?rst drying Zone 44 is mainly constituted With a par 
allel ?oW drying section 36 that dries the coating ?lm With hot 
air. As shoWn in FIG. 4, in the parallel ?oW drying section 36, 
tWo or more hot air feed openings 38 and tWo or more air 

discharge openings 41 are formed alternately on the coating 
?lm side of the Web 14 along the traveling direction of the Web 
14. An inverted T-shaped ?oW straightening plate 40 is dis 
posed in each of the feed openings 38; the How straightening 
plate 40 is constituted With a parallel plate 40A disposed in 
the vicinity of the coating ?lm surface to be parallel to the 
coating ?lm surface and With a dividing plate 40B that divides 
the feed opening 38 into tWo sections and supports the parallel 
plate 40A. Accordingly, the hot air bloWn from the feed 
opening 38 toWard the coating ?lm surface hits against the 
parallel plate 40A to change the How course thereof to be 
divided into the left and right directions so as to be the ?oWs 
parallel to the coating ?lm surface to How on the coating ?lm 
surface. The hot air ?oWing on the coating ?lm surface is 
immediately discharged from the air discharge openings 41 
accompanied by the solvent evaporated from the coating ?lm 
surface. Here, reference numeral 42 designates a pas roller to 
convey and support the Web 14. 

Accordingly, the photosensitive layer coating liquid satis 
fying the above described liquid physical property conditions 
(A), (B), (C) and (D) is increased in viscosity up to such a 
viscosity that hardly alloWs the leveling effect to occur, before 
the leveling effect occurs in the coating ?lm. Consequently, 
the leveling effect can be suppressed, so that the photosensi 
tive layer can be formed along the asperities on the Web 
surface. 

As shoWn in FIG. 2, the photosensitive layer Which has 
been dried in the ?rst drying Zone 44 is forcibly cooled in a 
?rst cooling Zone 46 and a second cooling Zone 48, so that the 
photosensitive layer formed along the asperities of the Web 
surface is ?xed. 

Next, if required by the coated article, a second coater 50 
applies an overcoat layer coating liquid on the dried photo 
sensitive layer. The overcoat layer coating liquid satis?es the 
above described liquid physical property conditions (A), (B), 
(C) and (D) in the same manner as in the photosensitive layer 
coating liquid, so that the overcoat layer can be formed along 
the asperities of the Web surface by passing the Web through 
a second drying Zone 54. As for the second drying Zone 54, 
description Will be omitted because it is the same as the ?rst 
drying Zone 44. 

As described above, by designing the photosensitive layer 
coating liquid and the overcoat layer coating liquid so as to 
satisfy the above described liquid physical property condi 
tions (A), (B), (C) and (D), the coating ?lm can be formed 
along the asperities of the Web surface Without necessitating 
modi?cation of the drying unit or use of any speci?c unit in an 
unconventional manner. Consequently, the ?lm thickness dis 
tribution of the coating ?lm can be made as small as possible, 
so that the printing durability failure and the spot defects due 
to the remaining coating ?lm can be suppressed. 

In the present embodiment, both of the coating liquids for 
the photosensitive layer and the overcoat layer are made to 
satisfy the above described liquid physical property condi 
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tions (A), (B), (C) and (D), but it is also effective to make any 
one of these coating liquids satisfy the liquid physical prop 
erty conditions concerned. 

EXAMPLE 1 

On an aluminum support (Web) having the surface thereof 
subjected to chemical polishing With nitric acid and further to 
alumite treatment With sulfuric acid so as to have a central line 
mean roughness Ra of 0.48 pm, the photosensitive layer coat 
ing liquid shoWn in Table 1 and satisfying the above described 
liquid physical property conditions (A), (B), (C) and (D) (this 
coating liquid is referred to as the coating liquid of Example 
1) Was applied so as for the coating amount to be 20 cc/m2. 
On an aluminum support having treated in the same man 

ner as above, the photosensitive layer coating liquid that does 
not satisfy the above described liquid physical property con 
ditions (A), (B), (C) and (D) (this coating liquid is referred to 
as the coating liquid of Comparative Example 1) Was applied 
so as for the coating amount to be 20 cc/m2. 

(An Example of the Coating Liquid Compositions of 
Example 1) 

m,p-Cresol novolac resins (m/p ratio:7/3): 0.35 g 
Cyanine dye: 0.019 g 
Ethyl methacrylate/isobutyl methacrylate/ acrylic acid 

copolymer (copolymeriZation ratio:25/ 60/ 1 5): 0.14 g 
PolymerA (compounds in the folloWing formulas): 0.01 g 

20 

25 

8 

-continued 

0 

[Chemical formula 2] 

— (CH2 _ CH)30_ 

C—O—CH2CH2C6F 13 Polymer B 

— (CH2_CH)70 _ 

H 
O 

Here, it is to be noted that the shear viscosities in Table 1 are 
the values for the shear rate of 5><102 sec_l. 

TABLE 1 

Solid content I I 1 d7] d2” 
concentration Shear viscosity (7]) — - — _ 

(X) mPas '1 dX dZX 

(% by mass) Example 1 Comp. ex. 1 Example 1 Comp. ex. 1 Example 1 Comp. ex. 1 

5 2 2 0.08 0.08 0.8 0 
10 3 3 0.182 0.057 8.4 0.6 
15 8 4 0.298 0.133 143.6 2.6 
20 55 8 0.350 0.206 803 0 
25 820 25 0.299 0.107 
30 5600 42 

Polymer B (compounds in the folloWing formulas): 0.01 g 
Methyl ethyl ketone: 2.716 g 
1-Methoxy-2-propanol: 1.163 g 
(An Example of the Coating Liquid Compositions of Com 

parative Example 1) 
m,p-Cresol novolac resins (m/p ratio:7/3): 0.35 g 
Cyanine dye: 0.019 g 
Ethyl methacrylate/isobutyl methacrylate/acrylic acid 

copolymer (copolymeriZation ratio:45/ 40/ 1 5): 0.14 g 
Polymer A (compounds in the folloWing formulas): 

0.018 g 
Polymer B (compounds in the folloWing formulas): 

0.002 g 
Methyl ethyl ketone: 2.716 g 
1-Methoxy-2-propanol: 1.163 g 

[Chemical formula 1] 

— (CH2 _ CH)40 _ 

C — O—CH2CH2C5F13 

O 
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As can be seen from Table 1, the coating liquid of Example 
1 exhibits a steep increase of the shear viscosity When the 
solid content concentration in the coating liquid exceeds 15% 
by mass. Speci?cally, the shear viscosity takes the values of 
55, 820 and 5600 mPas for the solid content concentrations 
20%, 25% and 30% by mass, respectively. For the coating 
liquid of Example 1, in the interval of the solid content con 
centration betWeen 15 and 20% by mass, the value obtained 
through dividing by the average viscosity in the above 
described interval the ?rst differential coef?cient, namely, the 
increase coef?cient of the increase rate of the shear viscosity 
relative to the increase rate of the solid content concentration 
is 0.298 to be 0.15 or more. Additionally, the second differ 
ential coef?cient, namely, an additional increase coef?cient 
of the increase coe?icient represented by the ?rst differential 
coe?icient relative to the solid content concentration can be 
seen to increase gradually to be positive With the increase of 
the solid content concentration. 

On the contrary, the coating liquid of Comparative 
Example 1 exhibits no steep increase of the shear viscosity 
but a sloW increase even When the solid content concentration 
of the coating liquid exceeds 15% by mass. Speci?cally, the 
shear viscosity takes the values of 8, 25 and 42 mPas for the 
solid content concentrations 20%, 25% and 30% by mass, 
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respectively. For the coating liquid of Comparative Example 
1 , in the interval of the solid content concentration betWeen 1 5 

and 20% by mass, the value obtained through dividing by the 
average viscosity in the above described interval the ?rst 
differential coef?cient, namely, the increase coe?icient of the 
increase rate of the shear viscosity relative to the increase rate 
of the solid content concentration is 0.133 to be less than 0.15. 
Thereafter, even When the solid content concentration is 
increased, the increase coe?icient is increased to at most 
0.206. Additionally, the second differential coe?icient, 
namely, an additional increase coe?icient of the increase 
coe?icient represented by the ?rst differential coe?icient 
relative to the solid content concentration can be seen to be 

Zero in some intervals to be nonpositive. The coating liquids 
of Example 1 and Comparative Example 1, different from 
each other in the liquid physical properties as described 
above, each Were applied to a Web to form a coating ?lm; and 
the coating ?lms thus obtainedWere dried under the folloWing 
three drying conditions (A, B and C) to produce planographic 
printing plates. 

The drying condition A Was such that each of the above 
described coating liquids Was applied to a Web With a drying 
rate made suf?ciently sloW, and thereafter dried sloWly over 
30 minutes With the Wind in a chamber at 28° C. for the 

purpose of investigating the effects of the liquid physical 
properties. 

The drying condition B Was such that the drying Was made 
With a hot air at 80° C. for about 5 minutes in the ?rst drying 
Zone. 

The drying condition C Was such that the drying Was made 
With a hot air at 120° C. for about 2 minutes in the ?rst drying 
Zone. 

The samples of the planographic printing plates produced 
by drying the coating ?lms under the respective drying con 
ditions Were alloWed to stand at room temperature until the 

samples reached room temperature. When the samples 
reached room temperature, the central line mean roughness 
Ra of the coating ?lm surface and the printing durability as a 
planographic printing plate Were evaluated for each of the 
samples. The central line mean roughness Ra of the coating 
?lm surface Was measured by use of Surfcom manufactured 
by Tokyo Seimitsu Co., Ltd. With a stylus tip diameter of 2 
pm. 

The results thus obtained are shoWn in Table 2. Here, it is to 
be noted that the central line mean roughness Ra of the alu 
minum support Was 0.48 pm as described above. It Was 

judged that the closer the central line mean roughness Ra of a 
coating ?lm surface Was to the central line mean roughness of 
the aluminum support, the more suppressed Was the leveling 
effect in the drying step and the coating ?lm Was formed to 
mimic the asperities of the aluminum support. The evaluation 
of the printing durability is made as folloWs: a score of 100 is 
allotted to one of the samples of Example for Which the 
coating liquid satisfying the liquid physical property condi 
tions of the present invention is used and rapidly dried under 
the drying condition C; and the other samples are evaluated 
With the scores thereof determined on the basis of the above 

described score of 100 in such a Way that the larger score a 

sample acquires the more excellent is the sample in printing 
durability. 
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TABLE 2 

Test results of 
printing durability 

Central line mean 

roughness Ra (um) 

Example 1 Comp. ex. 1 Example 1 Comp. ex. 1 

Drying conditionA 0.295 0.250 35 25 
Drying condition B 0.305 0.270 90 60 
Drying condition C 0.313 0.275 100 70 

In the results shoWn in Table 2, the drying condition A 
provided insuf?cient curing of the coating ?lms because of 
the too loW drying temperature to both of Example 1 and 
Comparative Example 1 resulting in insu?icient perfor 
mances as planographic printing plates. 
As can be seen from a comparison of Example and Com 

parative Example 1 under the drying condition B and the 
drying condition C, Example 1 Was closer to the aluminum 
support than Comparative Example 1 With respect to the 
central line mean roughness Ra (um), so that the coating ?lms 
of Example Were formed along the asperities of the aluminum 
support. This is also supported by the printing durability 
evaluation results; Example 1 Was superior to Comparative 
Example 1 in printing durability. 

EXAMPLE 2 

On an aluminum support (Web) having the surface thereof 
subjected to chemical polishing With nitric acid and further to 
alumite treatment With sulfuric acid so as to have a central line 
mean roughness Ra of 0.48 pm, the photosensitive layer coat 
ing liquid and satisfying the above described liquid physical 
property conditions (A), (B), (C) and (D) (this coating liquid 
is referred to as the coating liquid of Example 2) Was applied 
so as for the coating amount to be 15 cc/m2. 
On an aluminum support having treated in the same man 

ner as above, the photosensitive layer coating liquid that does 
not satisfy the above described liquid physical property con 
ditions (A), (B), (C) and (D) (this coating liquid is referred to 
as the coating liquid of Comparative Example 2) Was applied 
so as for the coating amount to be 15 cc/m2. 
(An Example of the Coating Liquid Compositions of 

Example 2) 
m,p-Cresol novolac resins (m/p ratio:7/3): 0.35 g 
Cyanine dye: 0.019 g 
Ethyl methacrylate/isobutyl methacrylate/ acrylic acid 

copolymer (copolymeriZation ratio:25/ 60/ 1 5): 0.14 g 
PolymerA (compounds in the folloWing formulas): 0.01 g 
Polymer B (compounds in the folloWing formulas): 0.01 g 
Methyl ethyl ketone: 1.944 g 
1-Methoxy-2-propanol: 0.833 g 
(An Example of the Coating Liquid Compositions of Com 

parative Example 2) 
m,p-Cresol novolac resins (m/p ratio:7/3): 0.35 g 
Cyanine dye: 0.019 g 
Ethyl methacrylate/isobutyl methacrylate/ acrylic acid 

copolymer (copolymeriZation ratio:45/40/15): 0.14 g 
PolymerA (same compounds in Example 1): 0.018 g 
Polymer B (same compounds in Example 1): 0.002 g 
Methyl ethyl ketone: 1.944 g 
1-Methoxy-2-propanol: 0.833 g 
The solid content concentration in the coating liquids of the 

above Example 2 and Comparative Example 2 is in 16% by 
mass. Thus, the coating liquid Which had the solid content 
concentration in the coating liquid in 15% by mass or more 
(16% by mass in Example 2) at the time of coating Was 
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applied to a Web to form a coating ?lm, and the obtained 
coating ?lms Were dried under the same three drying condi 
tions With Example 1 to produce planographic printing plates. 

The results are shown in Table 3. 

TABLE 3 

Test results of 
printing durability 

Central line mean 

roughness Ra (urn) 

Example 2 Comp. ex. 2 Example 2 Comp. ex. 2 

Drying condition A 0.297 0.251 35 25 
Drying condition B 0.307 0.271 90 60 
Drying condition C 0.316 0.276 100 70 

The results obtained in Example 2 as shoWn in Table 3 are 
about the same as the results of Example 1 shoWn in Table 2. 
Therefore, the same result can be obtained When the coating 
is performed after the solid content concentration in the coat 
ing liquid is increased to 15% by mass or more. 

What is claimed is: 
1. A method for producing a coated article comprising the 

steps of: 
applying a coating liquid to a surface of a belt-like Web 

having ?ne asperities on the surface thereof to form a 
coating ?lm While the Web is being continuously con 
veyed; and 

drying the coating ?lm, 
Wherein the coating liquid satis?es the folloWing liquid 

physical property conditions, 
(A) in the drying process after the solid content concentra 

tion in the coating liquid is increased to 15% by mass or 
more by drying the coating ?lm in the drying step, or in 
the drying process after the start of drying in case of the 
solid content concentration in the coating liquid is 15% 
by mass or more at the time of coating, 

(B) the shear viscosity of the coating liquid becomes 5 
mPas or more for the shear rate of 103 sec'1 or less, 
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(C) the value obtained through dividing by the average 

viscosity a ?rst differential coef?cient is 0.15 or more, 
Wherein the ?rst differential coef?cient is an increase 
coef?cient of the increase rate of the shear viscosity 
relative to the increase rate of the solid content concen 

tration, and 
(D) a second differential coef?cient is positive, Wherein the 

second differential coef?cient ia an additional increase 
coef?cient of the increase coef?cient relative to the solid 
content concentration. 

2. A method for producing a planographic printing plate, 
the method comprising: 

applying a photosensitive layer coating liquid to a surface 
of a belt-like Web having ?ne asperities formed on the 
surface thereof by surface roughening, to form a coating 
?lm, While the Web is being continuously conveyed; and 

drying the coating ?lm, 
Wherein the coating liquid satis?es the folloWing liquid 

physical property conditions, 
(A) in the drying process after the solid content concentra 

tion in the coating liquid is increased to 15% by mass or 
more by drying the coating ?lm in the drying step, or in 
the drying process after the start of drying in case of the 
solid content concentration in the coating liquid is 15% 
by mass or more at the time of coating, 

(B) the shear viscosity of the coating liquid becomes 5 
mPas or more for the shear rate of 103 sec'1 or less, 

(C) the value obtained through dividing by the average 
viscosity a ?rst differential coef?cient is 0.15 or more, 
Wherein the ?rst differential coef?cient is an increase 
coef?cient of the increase rate of the shear viscosity 
relative to the increase rate of the solid content concen 
tration, and 

(D) a second differential coef?cient is positive, Wherein the 
second differential coef?cient ia an additional increase 
coef?cient of the increase coef?cient relative to the solid 
content concentration. 

* * * * * 


